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(54) WORKING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a working device having a control 
function capable of working a work with high accuracy without generating any 
breakage, wrinkles, cracks or the like while maintaining the high working 
efficiency. 

SOLUTION: The working device comprises a first rotating means for rotating the 
work, a second rotating means for rotating a formed member, a pressing means 
for pressing the formed member from the direction substantially orthogonal to 
the axis of rotation of the work, a moving means for moving the formed member 
in the direction substantially parallel to the axis of rotation of the work, and a 
control means. The control means performs at least one of the mode of 
controlling the pressing means so that the pressing force by the pressing means 
is maintained in a first predetermined range and the mode of controlling the 
moving means so that the moving force by the moving means is maintained in a 
second predetermined range, and at least one of the first and second rotating 
means is controlled so that the peripheral speed difference at an abutting part of 
the work on the formed member is maintained in a third predetermined range. 
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H#SfW#©f5lffl] 

maa i ] *ipx*tf *nnEK»-r*« 1 oesi 
iftt, a^#£B£aft£-&5i&2©iEitea»>^ 

ifija^Jf bttttsifbtttf^at, aa«»**iiox« 

#©E<Ea«£S&¥fT&#fflKaaa-a-*aft^a 
«|»^a££«*.aitlXSBT»oT. 

»t*a*JS 1 <7)0r^«Bffl{'«6Jt$n^ «fc 5 fcffbttW^a 

stnarst-Kt. a»«***«ini»»©HiE*Mi 

< t^-^^HfT-r^t^Jr, «fllX«*f,»:aa«W© 
SaB^C* 3 ©Wa*BK*»sn 
■5 «fc -3 KSB 1 ©BBBB^B&tfB 2 ©Hteffitd^gW 
4>fc< fc*>—3Er*lWrr*. £<h -h-T^ttX^ 
Mo 

cw*«2] aiinxBtt£B£Bn'r«£ i ©hbb 

ft#8t. £»B#eB£BM3-e-*£2©B£EB^ 

*t©0l^B£K«WJfcfrlfcfcB»3ttSBB*a 
MB^Bti. aiDI»«*0Batt*h;i'f **B4©» 

aaB \zmm a n* «t 5 j:» i o@«aBtf a smb 
u aax«tf£aa«»©£a«fiK:istt-sB»*a 
a*a 3 ©wjeBBKaaa n* ct 5 eb 2 ©bceb^ 

[»*3t3] Bftax&#£B£EB-r*£i©lBlfiB 
at, a»BW*««i«tf©BB*a£BffaBfc# 
w©BB*a£K«¥fr&3firBfcBBStt*BB*a 

t, $!Jlil^©tSrffi^^SnXSMT$.oT, 
MB^fttt, aax»#£BB«*f©Sa»ai:::fett* 
*»«»)&*» 5 ©Bj£BBfcm»Stt* -tit. fill© 
BfcffiBj^a, IB 2 ©®6;iK»>^a, l¥btttt^a> B 

snxggo 

aaa 3 \z%zm.<DmxmwT$> o T, 
t, «»»»©iiiiKSkSiiftfflr**2©iate*<fta^a 

aB^aa. a i ©0<E»*iB*aT*iabfc*iipx« 
»©0e»i, *2©@«E»«m^«T*abfc«»» 

£»«4fcfc&tt*a»«»©ft»£. Mi^amwe 
affibfcaaxatfSBtes-a-a wi^t. ftbtttt^ 



(2) 

2 

»t*»«»oa»«B:fc*t**. BB^B£Bffit- 

it<&4#«<t-rsinxSB. 
[aaas] *jpxfl5«*0tee»-r*SB i ©@<eb 

»#a<h, a»«»S@*sB»Stf*B2©EI(EB»* 

at, a»«*r£aax»«©iiiB*B£si£aBfc2f 

io Mfp#aa. «mx«*f e ouhewBira 
»*n*J:5K, a i ©mteKij^a, m2<D®fcmm 
#a. fl"b#tt*a. B»#B©*&<£t>i"3*Ma 

T*. ^tS#SS!<!:T^tt]XgBo 
[B*B 6 ] aaa 5 irte«© JnxgfiTafe o t, 

Baan. BttBwica»**. Tfaoaflsaasww 

[BB©ffBfcBBJ 
[0 0 0 1 ] 

[fgW©«-rsftffi#i» *BWfi, »xsb. bk. 
20 |B|(EbTV>*«UnxaMf£. H<EbTV»«a»*»*# 

b#ttTaunx^«^^^'r-5> xe^>^spxg«tc 

[0 0 0 2] 

[*£*©&«] -RWC. H£WB±fc:'C?i¥«£±* 

n. «a*tp»c>f*ia<E-r*. aaB©»inx«*ffc*t 
b, a»x*ibxoa»n-;u (aaa&a) 

£K£BBfc:#ffla>&Bbtt»*fc>&*e>ail]Xa5*f©ttB 

^ifij^i&s-a-T, «toxaMf©^»*a»-r*^tr=. 

30 >MqiBBa*»S*lT^*. 7.fc?->^2mXSBT 
tt, B»n-;H4, «»X«#tR»©^r|fiJKlHlGb. 

B*©Xl£=>yiinxBfi©a«£bT, «*. 
tf, 4*WBa 57-16512 9 4HRT?H, J&^P-^© 

a#*x* i/T*»i«»sw»ts - < a* 
u «jnx«»ta»p-^©a««ffiir*tt*«iipx 
»&aaa (v>Kwp«aa> ±Dt>a»n-;uaa 
a©;&*B=F»<bT. *a**«att±«ffc"r*i:t 

40 SBBbTH*. 
[0 0 0 3] 

[B«aBHfcb3r9 trSBBl BHRB 5 7 - 1 6 5 1 
2 9&itil «»X«#&BaBt-*££fc<aB 

MffiM'P h;i^Rtf*aBR£©B*£BBbfclllEM 
B*fToTV»fclr»fc»» JnXiiK^JtJtinbTttlXffi^S: 

fli±3-t** (axna^&ttix%7iET(cK'f«i$m« 
a<r«) itttBat?**. *fc> a^fewxaa© 

so mxaa«*ipx««c««. b^> 
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»»©*®©inx»« S»7>|«|/;Wfl 

t, *aoi*«©sK»tt*K». «*K*ini«*r©a 

fig (W) £*Ba*fct:mtf&S"$\ JjnXggi££[6|±;s 

T«*3ftfct>©T*?>. ft^tsaxmmzmft vtzmm 
mmmiztaxirz z. t&-?zz>Mxmw.&mm-tz 

[0 0 0 4] 

Jtrai«Sira&?>. l fce*©iJnxSBTtt. fflfl 

fan f&M&ttz&Mxmwzmsm-tzfnsWiti 
tff$i<Dmfemw\zm&ztiz>&5izftLmf^Bi&M 
wrs^E- k t. A^ffitt&ifctnxtf #©ii£iiMft£ii: 
\$¥-ftts.jjfa\z&m2i*z>&wititfm 2 ©m^isH^t 
ftsn^i 5 \z^Wi^wt^umt^- h* £©4>& < t 
t>-***tfr4t*t. «ax«#£js#tt»©Ms» 

•5 (C^ 1 ©Efeffiibf aRtffl 2 ©Bi0ig»M#a©iI>fc 
< £fc-#£fMi»-r5o 1 fcE*©ftIX£BSflI 

if uftw**t» i oW3eiBHKiM»a*. 

xaKffctt*, bfc, £<!:fc<ttiio 

xaMf©«E»tt&S5». ^m^nrz^rnxmrnr 
iniTti). «inx««t<a»«»io«Ji*iS 
ftlS3©JJrJettHtsa#Stf*C£T, SlbtfH'g&ft 
AiXfff£lcHIf'*"«£&#*T««. 
[0 0 0 5] *ffiWO»256W«, W#«2KfB 

D©»XggT&3, flt$g 2 KtB«©Jn 

xg»-m> fiM^awu tMnxaswsiaesi** hp 

**«SB4 ©BrS£«Bfc»M*3ft-5 =fc o \zm 1 ©E&KKj 

z>mmmm*m 3 ©jjrjtaiBKiiiwssns «t 5 tss 2 © 

BtHBa^aen~fl?S. »*S2(rfB*©iJPXS«^ 

£T, «lnX«»fc««. Lt>. i: 
£fc<*Jni«*f©«*»ttSSSaiK T&a£3ttfcafr> 
ini«*-ttioxT#3. *jnx«»<tj«»aMf£ 
©»ausa*j(i3©»f«iBHciw»a**JiiT, an 

«K«afclinX»flEfcW»T*££a*T£*. 

[0 0 0 6] *&, *B9I©a3fB9itt, «*g3Kffi 
aatlfctiiOroffllXSBTa*. if #31 3 KB*©* 

xaa-m, Hawaii, «ipxa5tfti«»«tf©a» 



(3) 

o\z. m 1 ©Biga:»*a. ^©Ensawa. ifb 
«3 tfB«©inx^e*ffl^nii, «inx«W£j*#« 

»©3««ttfc:i5 5 ©EfT^I5H(c*6^ 

£-e-s;i<hT. sawi-aafcflnx** <«*.«. mi 
©0fteSK»¥a©l§iejlS, &2©S£Bft¥a©B1E 

mm. wvm^ti, &m-hm<»weMm.) \znm-?z>z.t 

10 [0 0 0 7] *%HJ©m4^BJtt, W#9t4tf3 

mZtltz£&r>(DtiQX$iWT&Z>. W#9f4f3|B«©Jn 
IglTli, fim^att. JB 1 ©0<E*ttffi#9!Tttffl 

bfc*jpx«tf©@te*i» *2©mE»tta#aT* 

wvwirjjtiim¥&-cmtiivitwi,miJ]t\zm-3 
ff»*<ftffl-r«. »#«4^iB*©jnxg«^ffl^n 

[0 0 0 8] *jfc, *%HJ©m5^W«, M$a5£e 
«Sftfc£:fe?>©l)nXSB-e**. M#B 5 tea©* 

igitn an^ai*. *nnx«»©af»aa*»6© 
mfemm\zmftznz>£5\z, %n<D®mmw>^&. % 

2 ©leliEffitdf a. ifbtftt^a. »»#a©^Jft<t 
*>io£iw«-r*. ^#3t5{ciB«©tnxga*ffl^n 

tf, «Jpxas»©«»*SJB6©Hf3&«Ht:ilt«rS*4 

^tT, e»W(c«®^irax^# mi ©me 

30 ^»#a©iHiKa«. *2©0tee»*a©iHH6i«flE, 

[0 0 0 9] *fc. *^K©m6 5!Wtt. W#S6tlB 
«$nfci43t)©iinXgST*^. W#9l 6 iCfB*©ttJ 

s&s^tt-tf&axftateTfes. 6 tea©* 
isisi^nn Bf)£©^fnfff:, «mxiB»©g, 
fia*©-+js*w-si-r-5ci:T. *afw«jpx«4f©iE 

40 [0010] 

mw<DMM<DMm vxr\z*mwv>mm<ni&mitmm 
ejivvrRHrs. 01 a, *^w©jnx^«$r7.tfn 
>^snx^st'jSffl ufc-*a©»»©«i5iEffiH*^ 

LTViS. Sfe, 0211 0 1 ©A^^(nJ^e>J,fcX 
e->^ttJXSB©»fffi0T$»O. 0 3 tt, 0 2 (DB9k 
W3fafr^&tzti-)V'\y F70a, f$Mu—)V% 0 
a, 2 a©»fS0Tab-5. 01. 0 

2, H3Sfflt»T, ^e=.>^ipxsa©»jficoi>T 
wiw?z>. x\z°=.yt/mxmm\z. &-^io^m^ m 

so #10Htt37A1 3 2. 1 3 3dSaSL«li-CH^$tl 
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T&O. 35A1 3 2, 1 3 3©±S*K-tt±««#4 0 
#B^S*lT^-5„ BKPD— ;i/6 0a, 6 0 b, 

6 o ca*®teiftK®ottttstifcn-;i''v.y ro 

a, 7 0 b. 7 0 c*«iftii3lt>BliJf;:*Dtftt&ftfc# 
H#2 0mt^5. #^2 0(1 ^7'J>^^n 
y 37A1 32, 1 3 3l3tP.n&§-^ 

0'Jr7KHl3 2a, 1 3 3 a fciAoT, ±T#|SJ 

lK»^-^4*sK:(ten, XfttfMljx— ^4H ^;i/h 
£xmi2£ii]i|g3i£3o ±.w&teAo\z\$. fonmm 

(*5*±T#fflK:lM&S1**. «HPX«»tt, XW2 

K»»Lfctoi¥tt5©l«K, e*©*T»«rSft. BS 
3*l£o Sfc, *Wf«l5«, 

fit 5 aS^LT^ff«aiO->U>^»bTliHEWilK 

[ooi i] ±au«fl:4octt. nwnffittsns 
-*t ©#i^-&K»i«B 2 5 e, nr^ o , &#i$fr 

Slii2 5ll #>7\ U If- Aft 

-^=5/ hTfitj££*l, #»#2 0 *±T*WIC#» 
<P'£?« Cij^f M 5i±tt2 (a& * H tt^tt 2 c bs $ n 

fcv>Kww TtM#3ftfc*iiiiffi»«a-r?i2 7# 

14, P-JKyROa, 7 0 b. 7 0c*S, #|S£-& 2 
0t^LT^tf«l5»^|Bj (lSH:ftJi^S<kCD;£[6]) 
JtiiSOisiOIKIJlDWtsnT^*. *fc, ffK^2 0 
l:H #D-;K7H7 0a, 70b, 7 0c ©IKibS 
B6 2a. 6 2 b. 6 2 c jWRW-SttTH*. g-Rlbg 
16 2(1 M^'JyHrffal-^ji 
hT&D. H3T«*bT«7S-r*J;3H, X— *6 
3, *>7 P 6 4. Ulf-A7 1. M->U>^6 5*^ 
ifSSn. X-* 6 3CD^«I?JT^>7 P 6 4£KKlU 

T. J&MU-)16 0 &ffi*.rcn-)\,^y b* 7 0 SrjftSISt 
t>T3„ D-;KyH7 0lt H U—)V6 6 £{t 
A. #PM?2 OKfii&A&ttfc^T'J >y^o>y//t^l^ 
3*1. »M (itifi) ^f6£#lfiSc;**lTV>5. fliOT^Jgl 

*S»a*RW-S*lXV*. fflff^ g; 1 0 0 H ± 

wscfli#, p-jHHitem#^A*s*i, xwuksix 
-^4. p-;wk»^-^ 6 1 s$&MW?z>o ft, mm 



(4) 

[0012] 04 A~D£ffl<^T. X tf^>^flP 

x««T?«ax*tf*ftix'r*inx«feKwr4. 04 
&2 ntzt) v -^vtmt zi&M-rz mm <dm lt v> 

5. i4Atl ttIXW©^*^LTViS. X 

Tlri*. 04 BH *ini«» (£CD0!|TH 
ft©*^fcHfitt«#) Sty hb£«ffiX&3. «*0 
X«tJSv>h*WU7 0±t:-fey hU <fri¥tt5&T# 

I6jfc»ir3-fr, Xtt 2 trHS3*i^v> K u;U7 1. ffi 

U @^T-5o 04 CH. ffij£^ffl©D-;i/ 

6 0 b) fcffll^T. »J«»*jMfil/fc«IBS*bT^ 

•5. fiMcn-^s, i»2RtfV 

T, *HPXa»f©EHE«l*tStfSiSJ&:^lft (04 C + 

mmtmi^ftuism (m4cwz^vtzm2j;ft) \z 
^ids-ar^o -5-lt. sjinxawsK^y^awf'ip 

X-TSo B4D(t »*8fflOn-^ («»Jx.«. 6 0 
a) £ffl^T. ftX^bT^-Stt^^^LTV^. « 

;p7©iHE^rlSjta[*l»0©*l«JtlHlliS-a-fe**6, ^ 
»Kj£$*ifcfJr£©lHXan* (ttfig^ffljSS) T. Mtt 
so X*«©llHKttil6iStf*it^3&lft^6fl , L.#^* 1 1 

[0 0 13] fclZ, *«W©1PXS«K: 

ifgl 0 OH ^Jx«, 3>hn-7 10 0a. A- 
D^^gg 10 0b. KWliaK 1 0 0 c SrffiATViS. * 
fc. 3> hn-7 1 0 0 all 0jRbfclA#, #«CD7. 

tH**at>«AT^i*. «nnxatt*EHE3-tt*a»K: 
^x, s»ihi^i o o cfrtmtmji&zMimW}*—? 

so 4l:ft^t5, Xt4K«j ; E-^4«. ^JUh&^LTX 
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-fc>-tf-3 ajWRW&fU «*tf. £*2©A* 
*HE-*4*»5<E>K»W7*) <hX«l2<75ffi2/ 0S#D- 

tai;nt:*scfctttafi#*A-DiEiji»i o o b^L 

T3>hB-?10 0aCS!«. X«2fi:fii|5] 

tea«-t>-y-2 a**aa:tte.n. xw2<D\sifcmmzfcc 

fc&tti(g#£P>NP — 7 1 O O afire*. -3, h 
Ete3aS-tl>^2 aa>&©ffi#te^**JM&3L-C# 

cooi4] sfe, *mi«#©*#BMKs«ffi-r*fc 
»©, *inx»»^»tta¥a 8 o *«, *anx«»ois 

0 a <h, 0 a©ffilISttffi 

ftzfu~zf8 0 bt, yn-^8 0b«Dffit*ttffltS 

©U— y*ffiSW-Sffl^*C4:t>T#*. 7^-78 0 a 
fit, j«»n-;ua«±T#6»;:»ttl/fc«£, m&u-)\> 

maxmt9UB9im¥9L8 Ott. «HgX«#iJ6js#n- 
;Koa»«ffic*^*«aixas»©€l 7p 
-:/8 0aT&ffl) fttfKiPXBMJOft;* 
7P-78 0 bTtffi) fcffcfcfclfttiim^*. A-D^ 
M1O0 b^LT3>hn-7 1 0 0 ate*4. 
[0 0 15] ;&^D-;P£@e£-t£3gB#f;:HL-n3u 
n>hO-7l 0 0 a*>60»WfltKl^^T, 'KM 
HI8&1 0 0 c*>6Ift«*Sn-;Hi ; E-i' 6 1all 

b£^p-;>6 o a sates -a-*. £©d-jwb»he— * 
6 l a#, ?g2W[§]tefgI(j^jaf:flST3. rt»n-;k 
6 0 aKH0Ka*-t>U-6 9 aftStttf&tt, riHBn — 
;W6 0 a(D|eItejSS{CjSDfc^m«^S=l>hP-7 1 
OOa(iex.l). 

[0016] f&Mu-)i&&mxmtt<D®immtm2 

^10 0 afrSCDfWftlfHI-fcS^T, KKjlHlSSl 0 0 
c*»6ittA* mmmW.6 2a\ZWLrtiifttz) =E- 
^63 at:«t5. ^-^6 3 a fit. #>76 4 a£ 

0 a&m5$><D-£ittfiHZ&WlZl£Z>. Z-O^-i? 6 3 
a, #>^64a, }ftJE->'J >^t, ffbtttt^firffl 
»E->'J>^l:tt I J-7t>'f6 7 a#Rtt& 
n. J&JgP-;U6 0 a<D0 5«t"O£^[6]CC)fi:St'lSC 
£&iiJ«^£P > h D— 9 10 0a firfsAS. 
10 0H U-7-fe>-!J-6 7 aOtttilfl^S^T. 



(5) 

<? 

+1-6 8 a (JfbttW-Attffl^fMP) jWR»t6*l, JfcPn 
— ;U6 0 a©H5*©£#fflk:#bfttt*2>fcJ££fctt 

mm^sp > h p— v 1 0 0 a tre^-s, 

[0 0 17] j£»n-;U£«mi«*f©0tett*c»:e8: 
1 0 0 a^6©«|fMS#l3aftJV4T, KidlelSSl 0 0c 

frzmmnt)*: mn^mm^s 2 5k«»* *>nit) =e 

-i'2 5al:i»Sn. t-^2 5aH #>7 p 2 5b 

6 0 aS05t ©±~F;£|SjfirS»>£-ti--2>o *2 

5 a. #>7 p 2 5b. »JEEv'J>^ »ftfRCffiS 
-T-So ifttt->'J>^l:» l J-7t>^2 SdiWRttS 
n, &Mu—)V 6 0 awia5 ^o±T*ffi]©{itt(r^i; 
*:#-ti}«^£P>hP-5 1 0 0 aKfiAi. 

10 0H U = 7-fe>-y-2 5d©lftfflfi#lC*^T, 

>+t-2 5c j*»n- 

20 ;i/6 0 a©H5*©±T*Slk:»»S , a-**fciSi;fc* 
ifjft^f £P>hP-7 1 0 0 aire^-5= KT, SlO 

$zm<Dj&m~m5<D$zm<Dj&m\z-D\,*Ts mizmw? 

?jj fit. j«»«»*«lPX««©|gK<lM»taSSiB* 
&&1}QXmt<D®1fcm&tm2¥fttzJifalz&W]i£it% 

[ 0 0 1 8 ] ♦ m 1 ©Hffiw^si] ss 1 
flEfcjqx-s-s^ifcfconTWwr*. :o«^, iraxfig 

*0«6^F«, IE^-fe>-y-6 8 aKTtUffil/fcifbWt* 
SSglBfJtiefflt'iSMtU ffi^-fe>1t2 5 c trT^tHb 

rz&mt)zm2m7£mmizmm?z> z. z. t 

-)i<Dmmm<nm&m 3 mfemm\zm&-rz z.£-cmi$ 
[0019] H6Sfflnt. vnaaxmt<omxmtatT» 

n-jWDmm&R&lr^omiz-D^T&WirZ. 06 
40 fit, «JPXfflJ«tJ«»P-;l'S±^6*fcH'T?**. 0 

6 fit. K9iofc»t:*iipxa5«tj«»p-;i'S(ibTsa 
1LT^5^ SHKtcfi«lPXfiBtftriE»a-;Wtta» 
LT^S. CZl-C, *DnX«5*rtJ«»n-;KDS««fil[ 
firsts, SSBXgS^<DitgSd 1 [m] , ^JgP-;P 
(Dfig£d2 [m] tLT, «*Xg|5^0[5Ite©:S:R 1 

[l/s- 3 . fig^P-;KO@tegc€R2 [1/s] 
2>o t^t. «EHnx«tftri6»n-;Koa«fiWaK*tt 

•5, feligXgP*JcD^ji^Vw [m/s] tt, Vw=7t- 
d 1 • R 1 TgSn, J«»D— ;P©ffljiflEV r [m/ 
so s ] fit. V r = it ■ d 2 • R 2 T*$tl*. "T^c 
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<Omu HMfcfcb] M= (Vw-Vr) / 

Vw (=1 - (d 2 • R2) / (d 1 • R 1) ) T«£ 

[0 0 2 0] 07W08i:it7n-ft-h 

i0 5^ffl^T> wfgi o o omm^miz-o^xm. 
Bj-r-s>o 0 7s.tK08cD7o— ^-r— htr^-r^aii, 

t\ rnio m vwttwtmmi iz-D^xmwrz. 

rffbtttt#®3ifflj Tit, WVmtiJ (Fi) m 

i m^iaffi ( f i ~ f 2 wish : f i< f 2 > \zm&r 

-5. fflff^g loon 7f7^si io i:t, fcij-t 

8 a<Dtatimn\zm^xn Lmiu (fd s 

^/±S-r-5o •f'L/T, X^y^S 1 2 OUT. J¥Ltftf# 
(F 1 ) f 1 KiTfe^^S^SWS-T*. f 1 Sk± 
(Ye s H, Xf-y^S 1 3 0 ('it 

tr. f 1 (nocdi§£) h, 

1 4 0 afcjttr. Xf'y^S 14 0 aTHJ¥b#tt^ 
(Fl) &JftbD (0J*tf, */hfcBf£0>#T*3AF# 
Jtfftl) S*. #LBl?ri&l7T-5>. ^77^S 1 3 OTH, 
ifbtttt^ (Fl) ifif 2&rFT3bZ>fr : Sfr*mfet 
5„ f 2^TTa5^>*^- (Ye s (DVkiS) tt. #lBl£j& 
T-TSo f 2 s fc9*#^»£- (NoOi^) tt. Xf7 
ZfS 1 4 0 btjttfo X^^T^S 1 4 0 bTfcMf btttt 
# (Fl) £M4> W^fS©AT»5AF 

[0 0 2 1 ] 0 7© r&Wi^&®mi COtJTK 

r&W]^®fflffl} T\Z. f$WjiJ (F2) *, fg 
2fr/£®ffl (f 3~f 4<D$6B : f 3<f 4) Izfctf-T 
■5. MfP#ft 10 011 7f7^S2 10 fcT, ff^-t 
>1t2 5c©ajM^tlI^T, (F2) 
tiiT-2). •5-LT> Xfy^S 2 2 0 (IT, &W)tl (F 
2) *«f 3«±T?*4*»5*»*W)ef 4. f3.W±T& 
(Yes©S^) tt, Xr'^S 2 3 0 fcjttf. 
f 3*it*5i^ (NoCS^) H. Xf77'S2 4 
0 afcittf. 2 4 0 aX\mmfl (F 2) £ 

USD «/J^0fttO*Tf**AF»JajP) $ 

$M£i&7T3o Xfy7*S2 3 0TH ^id^ 
(F2) **f 4KTT»-53i»5*»S ! PJ)e-r*. f4^T 
(Ye s<Dm&) tt, ^a?ri^7f?). f 4 
J;0*SV»1^ (No©S&) H, Xf7 7"S 2 4 0 b 
KJEtf. Xf7 7"S2 40btailA (F2) £M'> 

*/j^8f3to*T**AF»«ii>) s-e-. m 
[0022] #.\z. mtaummtmrna-jviKDrnms. 

0 3 /9r£$g B (m 1 ~m 2 (DffiH : m 1 <m 2 ) 

triH^TS. »gl0 0ll Xx>y:/S 3 1 0 K 

t\ @ejg«-tr>-y-2 a, 6 9 a<Dm*m^HS-SfViT 



(6) 

ttADXflWlHlcaft (Rl) . *»n-;H3(EaaE (R 
2) Sr^ffl-r-So ^tC, Xxy ;/S 3 2 OKT, ScJDI 

y8 0al:J;5aiM^) lZ&3\t*TWBTMtti:]&B 

(dl) Sttffl-r-5. Xf7 7'S 3 3 0l:T 1 

*aufc*ini«»©ifi[« (di) t*fflbfc«tni« 
WlHlteiSffi (Rl) £a^T«snxgB#ra»s (V 
w) StfetH-r*. f»floTV^*»D-Jl'6 0 

io acoitg (d2) t*tHb>trit»n-;HHEJS« (R 
2) \Z&-3\,*TrfLMu-)Vm&m (Vr) StffitS. 
&tt. Xxy^S 3 4 0 ICT, lfttHLfc*llPX«WHa 
& (Vw) tfiKJ&P-^Hii* (Vr) HIo'^T1-< 
0^ (M) (M= (Vw-Vr) /Vw) £&ffl-r5„ 
[0 0 2 3] ^tt> T.'ry-fS 3 5 0 (rT, "T^D^ 
(M) *Sm 1 ttltSS^Si^WtTS. ml£Jl±T. 
(Yes(D«^) tt, Xx-yT'SS 6 Otrit 
tr= (NoCD*^-) H. ^f'>7*S 

3 7 0 a Kittr. Xf77 , S3 7 0 a Tit tfEUPXffitJ 
20 [HlteaS (Rl) SrlflJjn £*MK»*— iM'x 

«/h&Bfs&*T**AW»*fti) 
»*Vi«J«»D-;H5HEaflE (R2) SrM'> (09*. 
tf, D— J^i&^E— ^ 6 1 a^©#t«&m*Sr, ^/J^^Rff 

^SSOOTtt, -T^O* (M) i55m2£tTT*5^§ 
^*WS"r*. m2^TT*4Ji^- (YesOi^) 

^) tt, ^ry^S 3 7 0 bfcjttf. Xx-y7 p S3 7 0 
btlt SDnXgPWHtejiS (Rl) 5rM^ (W^tf, 

(R2) SriiSn (09x.ti, D— ^Bil*— 9 6 1 a 

{&%mt)Z, WLfrUffiMmT-3z>z> Awftmm tats m 

[0 0 2 4] ^±<DMa#MSt3J;0< ifbW-tt^^r^l 

tftl«»o-;K)!)«a«0«SWWr*»»0 1«i:b 

40 ©tniXSr^^lt-SZli^T^So fSlRfotffiffl 
(f l~f 2) . ^23f^l6ffl (f 3~f4) , %3ffi 

fetiim (mi~m2) a^wmfe^m^e,, teJO 

ffltrf^AT, mm&e>£&ffifei%m\zm&-rz&5\zi, 

^»-r-5fc*tc. whwtti&miffifevimizmft? 
zmw£&witiz&2ffii£m®\zmft-rz>fflm£ : &. & 

50 *L<tt^#OftiJfflO*.ibTt)«fc^„ 
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[0 0 2 5] ♦ L^2<Dmm<Dmm'] I2©SI« 

mmzmmLtzvimr, wnjaxt&mzi&m. bfc, 
tra-r ::©«£•, anxitg^©*t*#tt, N;ui7-tr>it 

3 aKT&ffib/cM>?£!i4ffi£Sgfflf;:iNI&-fS£i: 

tSj6£T£;i£#t£3. Sfc, ifis*ifK©iinxtt, feso 

XgW tfc]&u-)],<D®m8£<nmzm 3 ffi£«§fflK*ii}# 

[0 0 2 6] Jfcfc, 0(;S1-7D-ft- 
h£0 5£ffl<^T, *Jffll?©l 0 OCOffia^WatCO^T 
f&nj-fS. 0 9&£*'0i 0(7)7 n-^-Kr5rffflS 
tt. 0U*.tt\ Br£l$IW« (10ras«§) KUlfTStt 
•So *-f, 09© fcO^TUJHJ-r^o 
rwi^fMfflij Ttt, h;i^ (T) £. IMHfr^iSffl 
( t 1 ~ t 2 ©ggffl : t 1< t 2 ) l:i»t S» fMW# 
S10 0H 7fy7 p S4 10IIT, hMt>t3a 

©uj^m^ks-^t wi^ (t> Starrs., 

T, Xf7 7 p S4 2 0CT, (T) *StlHlt 

t HU±T&3»£- (YesC 
»£) tt. XryyS4 3 0Cltf. t 1*S»T**« 
(No©if£) tt. Xf7^S44 0 aKJttf. Xf 
•7-/S44 0 aTttX«lSKI!j^-*4^©«^it?j£if 
Jo (fllAtt*. «/hfcffi5£«-c**AW#J|!lq) ait, © 
JUMSFT-T*. XfyyS4 3 0Tll WW* (T) 
t 2£HTtf**36»5*»**iJ3fe-r*. t 2£TFT&31§£- 
(YesOl^) tt. jB!S«7t5. t2«k9**lr> 
(No©i^) tt, X^y^S 4 4 0 btCittfo 7. 
T77'S4 4 0b tliittllt-^ 4 ^<75#t$&«^3 * 
W> i9iA.it, f/hft0r«T^5AWM'» Sit, 

[0027] %.\z. waniawtj*»D— ^t©na« 

^0^^^33fSI5H (ml~m2ffl« : m Km 
2) fcUSfc-f*. aiOCifyn-ft-Ml 08 
iZT^-fyu—J-^— Ml#LT, Xf7^S 5 7 0 a, 
Xf7^S 5 7 0 b©ffiSrtg;&»ftfc*©*T?**. =t 
ot, C©ffiit,&©^I&HJi-r-5. Xf7^S 5 7 0 at 
tt. ric»n-;ngteaK (R2) £M4> (0SA.fi, o- 

tt. ttttlXffi&IIIIEaA (Rl) SrhJl^ (T) fcfcC 
TftfflbT^3©T. ^D-JHUteiiS (R2) £f 
^D^K/SDTfWflPTS. Xr7 7"S 5 7 0 bTH fig 

Mn-)v®mmm (R2> £*asp n-;nK» 

finiBKWlHllgjiS (Rl) ShM (T) KfcUTttW 
LT^3©T\ A»D—;WB<EXMe (R2) ^f^O^ 



(7) 

12 

[0 0 2 8] ^±©^a^«it'j;0v Hl^SSMBfje 
■f-s^ffiro ltfytbT r-r^o^j £aS3 8rJttBffl£«§ 

m3m%.&® (ml~m2) , £§4/9r5£ISffl (t 

i~t2) tt, a*©n^*^e>, ttiraxgw©** 

io sat, r-r^o^j zmiztiimizm&TzMmzRz. 
t, mm&<Dm&mfemmizmm-?%£oizLT>bJ: 

[0029] ♦ [a 3 o*wo»»] k 3 (Dmmomm 

Ttt, jax«jj()»rfP«*frJ:^TW!SSftfcftix*#. 

tt, e»WH®^snx^#tr«XT«.^{-t?^Tlft 

20 -etftmufc Mi'* (t) t, «npx«»*i"#*m*R8 
o (£©i§£tt, ya-ys 0 a) TfctHbfcfcinx* 
#©itg (dl) <h, fftWoW5)js»n-^6 0a 
©Kg (d2) t. @<Ea«-t>U-2-aT*lBbfc*10 
Xtt#III«sji& (Rl) £, @teM«-fe>U-6 9 att 
fBLfc«»n— ;H§MEa« (R2) t, JE^ir>+>-6 8 
aT«fflbfcJ¥LWt* (Fl) ca6^t»TJWJT# 
75:*, PI-©«l0X««S*«*S-r*«^*T? 

», tttnxawfojtg (di) «, ^o«ipx««t)S 

so B&#©Eg£l<@fHfflbTi3tttt\ ^T©^DPXgl5W© 
SnXB#t^-rbt)^tB-r^i^Stt^^o 'J^T-b 
>+h6 7 a*^©^UJ{i^K»0"V^T, SJPXffl5*J©B 
S (dl) Sr^ffi-r^dtfcBJtgT'a&^o Z.<D&ots.t§s 

^tt, lUiifttM¥S8 o^ng-rsdt^T 

^?>o Z.<D mWi%m SriiiEiaffl (^5»r^ttiS : n 
l~n 2©l5ffl : n Kn 2) \zm&2&2>Z.f?, M 
mtPI^TJnXTSCt^T^S. W^Sc^jiiE 
®ffl^T*-5»^tt, ^Hj^^SiEiffiH (HKtS^fr 
I^T^nfcpl~p2©li: pl<p2) iz 

jpx*frt«iE'r*^t*«-e**. 

[0 0 3 0] ^(c, 01 lKSf7n-ft-hiH5 

01 i©7P-ft-H;^tllli «ajAtt, HIt 
3t«fM* (10msff<SS) izMfr^tlZo 01 1 (r^-T 
r*»#»*J1iPj Ttt, mm%®. (.U) Sr, ^5S)fSI5 
ffl (n l~n 2©«ffl : n Kn 2) 
filOOft Xf7 7"S6 10l:t, 0fciiflE-fe>-y- 

so 2 a, 6 9 atDthtimmzm^r^taxmm^mm 
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(Rl) . timu—)\,WG3Mi (R2) £«W*«>. X 
T7^S6 1 5TI1 *tPXttfeM.J§Mfttli^gl:8 0©W 
Cl©i§£-tt. 7n-:/8 0 afc.fc*tti2jflHt) 
K:*tJv»T*Hniffl»t*»n-;P6 0 a©S«SH4H 
£tt3, *jnx«»oia« (di) £&ttj-r3o xf7 

^S 6 2 5flt h^t>*3a©BIAfifl:I^ 
ThiW (T) StttB-r*. 7.^<y^S 6 2 5tlt ffi 
73-fe>-t)-6 8 a. 2 5 c ©ffi7Jfa#KS^T# t#W 
»(F1), &»J73 (F2) Sttfflf*. *l/T, 

7^s6 3oiit, (m) *jsa-r*. mmm 

ft <Ji) tt. M= [T/ ( (dl/2 + d2/ 

2) * (R2/R1) ) ] * 1/F Z 
LT. Xfs>^S6 4 0tT. WSttft (m) A'nlR 
±T»*^5*»* ! W^"r5. nlK±t*§^ (Ye 
s©l§£) liXf'y^S 6 4 5 Kit*. nl*iiT&£ 
«ft (No©i§) tt. 6 5 0 Kjfttr. Xf 

•y^S6 4 5m Vftttft (m) 7&tn2STFT»*a> 
g^SW^-T*. n2KTT**5i^ (Ye s ©*§£) 
tt, Sg5i9rj£i8H (n l~n 2©«gffl : n l<n 2) £ 
Jtttl/Tfr>«0>T4Q9&at7'9"S. n2±D**^ 

(No©I§) tt, Xf-y^S 6 5 0 tcittr. 

[0 0 3 1 ] Xfy^S 6 5 Otlt &W}J] (F 2) # 
p l£jLh-?&S#>S*>£4U£-f«. pl«±r**«^ 

(Yes©^) tt. XryT'S 6 5 5 £3ttt. pi* 
$gT&&*-& (Noffll^) tt. Xf-y7'S 6 6 0 a!l 
Jttr. Xfy^S6 6 0 aTWIA (F2) &Jgftl 

H*«f7-r*. ^f«y^S 6 5 5T(l #»J7J (F2) 
#p2&TT*3J0>5#£*(l5rrs. p2Etm?.l 
£■ (Y e s ©*£) tt. Xf7^S 6 7 0 fcfctr. p 2 
<fc0*€rv>«£- (No©«&) tt. XryT'S 6 6 0 b 
trjltfo 7r-y^S6 6 0 bt(»i^ (F2) *«*J> 
(#JAtt. */hfcffij£©*T»*AF#-iM>) S*. ffl 
a$*!7-r-5o Xfy^S6 7 0m f£j£P-;H§Ife 

%k (R2) #r iet±T»**»5^**yje"r*. r 1 

«±T&3*£r (Yes©»-&) tt. Xf'yyS6 7 5 
bftjttf. Xfy^S 6 7 5 bTttJ*JgP-;H§Hg)Sfle 
(R2) (#Jxtt. D-Mit-^6 1aMO 

*/J\fcBfj£«T**AW#-*4>) ft 
3£i&7-f3„ rl*it?«i5i^ (NoClfi) tt. 

6 7 5 at'jt^. Xfy^S 6 7 5 aTli« 

mn— )vmKM& (R2> srHiin (#j*.tt. a-)imm 
»mw a*. jassi*7-r3. 

[0 0 3 2] ^XWttS^ffiKcfcO. je&ffift#*ft5J9r 
*#K«jErs^i:*«T**. * 3 ©glil©JgffiTtt. 



(8) 

x^frt^^fttttttt, *»©»*£fc>-e-K:«fc**fj£ 

*«I1)BT»*. fg5/9f5£©B (nl~n2) . » 

»»*«wr«iwei8B (pi~p2) . ama-jv® 

«R©«jeillteR (r 1) tt. a* e> 

E*flnx*l&*K:*^-c. 
tt. utmost 1 o o K:«to*a!4iiira*3esn*. 
io [o o 3 3] ♦ [$ 4 ©&%©&&] m4<Dmm<Dmm 
Ttt. jpxsjan:fp**K«toTK«snfctpx*# 
(ttinx«#l§itea£, *»D-;nafiaiflE» Ifbtttt 
73. **ii«jT»-S30»5!^s. snx^©fejnx 

a»WC3i«ittlinx*frK:«EiE-r**ftK 
•^TKUrr*. :^T, r«UpxaMf©*»*J tt. 
rtjl{4l$F B Wc9©^?£©^fc»J SZ>* r*ffi|^|BJ*fc 

0©Tj"Sc©3Efl:W^J ©2«DJ&«#*.&*16. IB 4©* 

ss©^Si-ett rj|ittWM*fcoo-ttto«flaij 
20. So £©*£•. rv{mmft^oo-4-soxft&i tt. 
«sax«»^n^iftm*a8 oo^n-^s o aT^aib 

fc«ini«»©iftS (dl) *«t>ttttfliXtftt*M*tt 
fflfg;8 OW^P-^S 0 bT&iiiLfcSiJnXgB**©^ 
$ (L) C*V»T, r^0©^fflffl-MliI (#IAtt. 1 
OmsM) ©^ffiffij K*:?lr>TJ|CtHTS*. d© 
ffi«fW*fc«5©^jfe©asfl:*j £iIIE®B (ff§6Br5£$B 
ffl: swl~sw2©ffiffl: swl<sw2) t:i&U#£ 

**£tT, j^fcinx*#Tflnx-r*££a«T#*. 

30 tt. &«177£ilIEISffl «^*fHSO*^TtSSn 
fcpl~p2Ciffl:pl<p2) tzMflU ftlTfc 

tt. jac»D-;u0eaflE*««-r*c<!:T, iftMKii 

[0 0 3 4] ^t. 01 2H^T7P— Ni05 

•5. 01 2©7U-ft- htC^-TttStt. ^JAtt. Bf 
^B$W« (10ms**) 0 1 2 tr^T 

r^^**ijfflij Xtt. (Cl©«^, *ffifirW*fc 

40 DOtftCD^titSSAdl) ^. ®6fiff^«a (s 
wl~sw2©ll: swl<sw2) \Z&t$-?Z>o $1 
fllfftlOOIJ, 7 1 0 i:t, E«jiS-fe> 

*6 9 a©tH*m*C*^T«»a-;HHltea« (R 
2) S^ffi-r-S. 7,Ty7S7 1 5Ttt. *jPI«tf^ 
SMft(U#8k8 0©ffl73«^ («Atf, 7*n-7'8 0ai: 

a093ttffffitC«»t-&. ^ttlX^«©itg (dl) 
fflfS. XfyyS 7 2 0m flE73-t>it. 2 5c© 
ffl73«^lr»t3ViT#»J77 (F2) €*fflf*. 
so T. XT7 7 , S 7 3 0 tCT. W4B#^*7cO©^S©^ 
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itm (Adi) zwm-tz. -tm^mtm (Adi) 

fit. m*-t£* A d 1 [ i ] cod 1 co&ajftd 1 

[i] -Mm [ i - 1] cod lco&tMId l [ i - 1] 
T#A£>fl3. ^l/T, Xxy^S 7 4 0 KT. ^Sc© 
^{b* (Adi) **swl£Jl±T**^5^**(l3ef 
S. swlH±TW«^ (Yes©«£-) MT.^:/ 
S 7 4 5iCit*. swl*ftt*5l^ (NoBl^) 
M, Xf^T'S 7 5 OizmtS. Xf7^S7 4 5TH 
Tt-ffiCO^t;* (Adi) rt*sw2^TT&3;^§fr£¥lJ 
5Tf3. 8w2RTT*5i# (Ye s ©«£) ML. £ 
6^ISH (s wl~sw2«lB : swl<sw2) 

m& <No©*-&) fit, XT-y-fS 7 5 0 frittfo 
[0 0 3 5] Xfy^S 7 5 0T?tt, ^»^J (F2) *t 

(YesOi^) fit. Xf'^S 7 5 5 fitittfo pi* 
riT^-5*-& (No ©!§£■) fit, T.'ryZfS 7 6 0 a £ 
Jttf. XfyyS 7 6 0 aTH»»* (F2) £ifiJD 

IK/jN&^©;*jT&3AF#it;tJD) £-B\ ffi 
aSttTf*. Xfy^S 7 5 5Tll ^fb^J (F2) 

£ (Y e s ©*£•) fit, Xf 7 7 7 0 fCJttr. P 2 
«fc«5*#V>»£ (NoCO*-&) fit, Xf7yS 7 6 0 b 
Kiltf. 7fy^S 7 6 0 bTH»ll* (F2) £«iJ> 

1^7T5. 7f«^S 7 7 0Tlt *»P-;PBte 
(R2) l«±T**a»ga>& J W5£-r*. r 1 
tUT&5*£ (Ye s©»£) ML. Xry^S 7 7 5 
bfciB*, X^y^S 7 7 5 bT»4J«»n— ;PHKa* 
(R2) (MA.& U-frWM}^-? 6 1 a^-co 

a2r^7T?)o rl*lT^5«^ (No©«-&) fit, 
Xxy^S 7 7 5 a Kit*. Xf'^S 7 7 5 atl« 
»n-;ng(EaUE (R2) u-JH&ld 
^-*6 1 a^«««AS. «/hfci5rj£*-C**AW 

[0 0 3 6] tt±©4fl«*JHKJ:D, *ffil*M*fct>© 

&#D-;i'iaKtt&0>4>ft:< t fe 1 ^SWStntfi 
t>o it>raiW»Tji«feliDX*#K:«i*6a:»ttitf. a 
*oia*^to*t«t*»it;**^iiiB , r**. mem 
femm (swi~sw2) , ^ib^srWffli-rs^fjtiBffl 
(pi~p2) , rit»D-;na*Kjfco*ij^iHite»c (r 

1) fit, H* 6. *UPX«tf©»R, s 



(9) 

16 

^aaxmmmzM^x. wah mP¥aiooc± 

(di) jrov»T-+tt©3Efl:*S**fc**. «anx«» 
coftS (L) fco^TTF&QKftSfeftbTfcJ:^. £ 
©J§£, 7.7-y 7*S 7 1 5, Xf7^S 7 3 0, Xxy 
yS 74 0, TsT-y-fS 7 4 5 fir^Tfig (d 1) *«S 
$ (L) fil^Sfit&S. £©*£fit, Xf-^S7 15 

fit, -fu-f8 0 b£J:«tH27{ff*) K£:ft>T*AiX 
io WtJODfiS (L) SttfflT*. 

[0 0 3 7] ♦ [m5co*SSco^88] £5 ©&!!©£?£ 
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